Two sets of studies have been reported on the electron transfer pathway of complex III in bovine heart submitochondrial particles (SMP). 1. In the presence of myxothiazol, MOA-stilbene, stigmatellin or of antimycin added to SMP pretreated with ascorbate and KCN to reduce the high- 
Quinol: cytochrome c (c 2 , plastocyanin) oxidoreductases are energy transducing enzyme complexes found in the respiratory chains of all aerobic organisms as well as in the electron transfer systems of chloroplasts and photosynthetic bacteria (1) (2) (3) (4) . They differ in subunit composition and nature of their quinol electron donor and their electron acceptor, but they are all dimeric, contain a bis-heme cytochrome b, a unique binuclear iron-sulfur protein and cytochrome c 1 (or f in chloroplasts), and pump protons with a H + /e stoichiometry of 2. The x-ray crystal structure of the mitochondrial enzyme (complex III, bc 1 complex) from cow, chicken and rabbit has been solved to Our own results (13) (14) (15) , which could not be reconciled with the Q-cycle hypothesis, are summarized below. All the experiments were done with SMP to avoid the use of detergents, and the electron donors used in forward electron transfer experiments were the respiratory chain substrates, NADH and succinate. The results are in full agreement with our previous findings and conclusions (13) (14) (15) .
EXPERIMENTAL PROCEDURES
Chemicals -Antimycin, sodium succinate, PMS and FCCP were obtained from Sigma;
myxothiazol from Boeringer Mannheim; and stigmatellin and ascorbic acid from Fluka. MOAstilbene was a generous gift of Dr. G. von Jagow, Universitatsklinikum, Frankfurt, Germany. The sources of other chemicals were as indicated elsewhere (13) (14) (15) .
Preparations of bovine SMP, Q-depleted SMP, and Q-replenished SMP -SMP were prepared from bovine heart mitochondria in the presence of 1.5 mM ATP (18) , and Q-depleted SMP as described previously (13) . Ubiquinone-replenished SMP were prepared as follows. To 52 mg of dry Q-depleted SMP were added 0. be reliably recorded, and we prefer to report the results without any assumptions and extrapolations.
The data are averages of 3 to 6 experiments, using 3 separate preparations of SMP. To avoid complications, the SMP were used as prepared without treatments for further activation of succinate dehydrogenase. The NADH oxidase activity of SMP is several times higher than that of their succinoxidase activity, but NADH could not be used in these experiments because complex III inhibitors like myxothiazol and MOA-stilbene also inhibited complex I, albeit to a smaller extent.
These limitations aside, the data of Table I contain the following significant features:
(i) It is seen that when SMP were treated with myxothiazol or MOA-stilbene, or with antimycin plus ascorbate and KCN (where complete prereduction of c + c 1 was achieved), succinate was still able to reduce b but to a smaller extent than when they were treated with antimycin alone.
As will be seen below, antimycin, unlike the other inhibitors used in Table I , affords complete reduction of both hemes b H and b L .
(ii) It is seen that in the presence of KCN or NaN 3 , which inhibit cytochrome oxidase, not complex III, the 0.2 sec. extent of cytochrome b reduction was somewhat less than, or roughly in the same range as, the extent of b reduction in the presence of myxothiazol or MOA-stilbene. The first entry in Table I (Table I) . The results with KCN and NaN 3 are even more at variance with expectations from the Qcycle hypothesis. Here there were no complex III inhibitors, and there were several high-potential electron sinks (SMP contain twice as much cytochrome oxidase as complex III) to afford multiple single-electron oxidations of QH 2 at the Q P site, thereby producing multiple Q •-molecules for rapid reduction of the b hemes. Yet, as seen in Table I Table I and the text. Because the extraction of Q from SMP involved removal of sucrose by washing of the particles, lyophilization, and 8 extractions with n-pentane, it was felt that instead of protein concentration, the relative SMP concentrations here and in Fig. 4 should be stated as their Na 2 S 2 O 4 reducible cytochrome b levels (see Table I ). These concentrations were 0.59 µM cytochrome b in traces A and B, and 0.50 µM cytochrome b in traces C and D. 
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